tRNA as a positive regulator of transcription antitermination in B. subtilis.
Most Bacillus tRNA synthetase genes are regulated by a common transcription antitermination mechanism but respond individually to limitation for the cognate amino acid. The mRNA leader regions of these genes exhibit extensive structural conservation, with a single codon specific for the appropriate amino acid at the identical position in each structure. Alteration of this sequence in the tyrS gene from UAC (tyrosine) to UUC (phenylalanine) resulted in loss of induction by tyrosine limitation and a switch to induction by phenylalanine limitation. Insertion of an extra base immediately upstream of the codon did not alter regulation, indicating a nontranslational mechanism. A nonsense codon resulted in an uninducible phenotype that was suppressible in a lysyl-tRNA nonsense suppressor mutant, indicating that tRNA acts as an effector.